Nitric oxide produced by THAL nitric oxide synthase inhibits TGF.
Nitric oxide (NO) produced by neuronal NO synthase (nNOS) in the macula densa decreases tubuloglomerular feedback (TGF). NO produced by NOS in the thick ascending limb (THAL) inhibits NaCl transport. We hypothesized that NO produced by NOS in the THAL reaches the macula densa and inhibits TGF. Rabbit afferent arterioles and attached macula densa were simultaneously microperfused in vitro. TGF response was determined by measuring afferent arteriole diameter before and after increasing NaCl in the macula densa perfusate. When the nNOS inhibitor 7-nitroindazole (7-NI) (10 micromol/L) was added to the macula densa lumen, it increased TGF from 2.3 +/- 0.2 to 3.5 +/- 0.5 microm (P<0.02; n=6). In the presence of 7-NI, N(omega)-nitro-L-arginine methyl ester (L-NAME) (1 mmol/L) enhanced TGF from 2.6 +/- 0.3 to 4.0 +/- 0.5 microm (P<0.02; n=6) when the macula densa was perfused orthograde via the THAL, whereas it had no effect on TGF when the macula densa was perfused retrograde via the distal tubule (DT). Inhibition of macula densa soluble guanylate cyclase with LY83583 (1 micromol/L) blocked the effect of NO produced by THAL NOS when the macula densa was perfused via the THAL. We concluded that NO produced by THAL NOS acts as a paracrine factor, reaching the macula densa and inhibiting TGF.